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Actin’s stable cable
I
ndividual actin fi  laments are built and broken randomly; but line them up 
side-by-side, and they form breakage-resistant cables, report Alphee Michelot, 
Laurent Blanchoin (CEA, Grenoble, France), Julien Berro, Jean-Louis 
Martiel (TIMC, Grenoble, France), and colleagues.
Actin fi  laments power multiple cellular processes such as motility, morphogen-
esis, and polarity, but the mechanisms controlling their dynamics is poorly under-
stood. Michelot et al. investigated the dynamics of actin building, bundling, and 
breakage in vitro by covering polystyrene beads with an actin fi  lament–promoting 
protein called formin and then adding fl  uorescently labeled actin monomers.
The formin and actin monomers were enough to induce continuous actin poly-
merization at the surface of the bead. When an actin-severing factor called cofi  lin 
was added to the mix, fi  laments began to switch rapidly between elongation and 
shortening. The shortening always occurred from the fi  lament’s “older” end 
(the one further from the bead). According to Blanchoin, this end preference 
results from the gradual conversion of each actin monomer’s ATP to ADP after its 
incorporation into the fi  lament, as only the ADP form is a suitable cofi  lin substrate.
As fi  laments grew out from the bead, neighboring fi  laments often “zipped” 
together to form thicker multifilament cables. These cables were considerably more resistant to 
cofi  lin severing than were individual fi  laments, probably because cofi  lin cuts one fi  lament at a time 
and thus would only nick the cable rather than chop right through.
The in vitro system used by the authors involved a minimal set of proteins and yet show that actin 
fi  laments can generate their own stability simply by grouping together. The team now plans to add other 
actin associated factors, one by one, to observe how increasing complexity affects actin dynamics.
Reference: Michelot, A., et al. 2007. Curr. Biol. doi:10.1016/j.cub.2007.04.037.
Positioning X for inactivity
I
n female mammalian cells, switching off the second X 
chromosome requires coating it in noncoding Xist RNA and 
converting it into heterochromatin. Li-Feng Zhang, Khanh 
Huynh, and Jeannie Lee (HHMI, Boston, MA) now suggest that 
this inactive state is maintained in each cell division by a visit to 
the periphery of the nucleolus.
A study in 1949 revealed that the inactive X (Xi) appeared 
as a nucleolar satellite in cat neurons. Despite this ﬁ  nding, the 
overwhelming impression in more recent decades has been that, 
in most cell types, the Xi is associated with the periphery of the 
nucleus, not nucleolus. The nuclear periphery, however, is also 
the preferred location for the active X (Xa). Using mouse embry-
onic stem cells, Zhang and colleagues now show that, although 
both Xs are often seen at the nuclear periphery, Xi takes a trip to 
the nucleolus at S phase, while Xa stays put.
Positioning of Xi at the nucleolus required Xist RNA, which 
is transcribed from within the X inactivation center (Xic). The Xist 
gene is only activated on Xi, and its noncoding product spreads 
along Xi, coating and silencing the entire chromosome. 
Chopping out the Xic led to an immediate loss of this Xist 
coating and of Xi’s association with the nucleolus.
Previous studies implied that the Xic and Xist were neces-
sary for the initiation of X inactivation but dispensable for its 
maintenance. Zhang et 
al. found that, immedi-
ately after the removal of 
the XIC, heterochromatin 
marks on Xi did indeed 
remain even after the Xist 
RNA had left. After sev-
eral cell cycles, however, 
these marks began to be 
erased and Xi genes be-
gan to reactivate. Previ-
ous studies might have 
missed this maintenance 
role for Xist because they 
did not examine silencing 
long enough.
The authors believe that the Xist-dependent nucleolar 
recruitment of Xi is necessary for long-term maintenance of 
its inactivation. In support of this hypothesis, the team found 
that a ring around the nucleolus contained a chromatin-
remodeling protein that is required to reestablish heterochro-
matin on newly replicated DNA.
Reference: Zhang, L.-F., et al. 2007. Cell. 129:693–706.
Actin ﬁ  laments growing out from a formin-coated 
bead can group together into stable cables.
The inactive X chromosome (green) 
visits the nucleolus (red) to maintain 
its inactivity.
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